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Position: Lat. / P* t y Long. 1 7/ ^0^ / qo 
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Sunrise; Time 
Sunset: Time 
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Position: Lat.- 
Position: Lat. 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to -sunset = 


Miles travelled from sunset to 2^00 hours = 
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Miles travelled from 0000 hours to sunrise = 
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NORTHERN GRID SURVEY NO. 32 

\ 

and 

NON-GRID PELAGIC OBSERVATIONS 
October 7 to 26 , i960 
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Patrick J. Gould 
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PELAGIC SURVEY REPORT 


This report is a preliminary analysis of the pelagic field work 
conducted by the Pacific Ocean Biological Survey Program from 07-26 
October, 1966. Any discussion of the data contained herein is purely 
speculative in nature and should not be relied upon until a more critical 
analysis, including comparison with existing and future data, can be 
made. 

Logistic support was provided by the U.S.S. Tawakoni (ATF 114 ) 
whose officers and crew cheerfully cooperated with the Smithsonian 
personnel whenever necessary. They were also responsible for the 
collection of all weather and position data. P.O.B.S.P. personnel 
included Patrick Gould (Biologist in Charge), Ken Balcomb, Brian 
Harrington, and Jim Lewis. 

Weather conditions were excellent with relatively low winds and 
calm seas except for the return trip along the Leeward Islands when 
winds reached 20-25 knots and the seas became very rough. 

A total of 1,655 miles and 146.8 hours of diurnal observations 
plus an additional 777 miles and 72.6 hours of nocturnal observations 
were completed. As in other surveys, the data was gathered over linear 
transects with the ship moving at from 10 to 13 knots most of the time. 
The general area covered was from Oahu to the Northern Grid (3 days), 
the Northern Grid Proper (6 days), the Northern Grid to Lisianski 
(2 days), and from Laysan to Oahu (2 days). This was the first time 
that pelagic observations had been made along the Leeward Islands in 


October. 



During this period a total of 25 species ( 12.6 per day) plus two 
recognizable subspecies was recorded. Although this is somewhat 
higher than in previous years the latter have been thought to be too 
low and it is believed that this current data are quite normal for this 
area at this time of year. 

The total number of birds recorded was 4,279 ( 2.59 birds per linear 
mile). Although this is almost identical to previous findings it is not 
comparable because of the inclusion of Leeward Island observations in 
this month's data. The number of birds in the vicinity of the Leeward 


Islands is almost always much greater than in more distant pelagic 
jjf \ V • -7 

areas. This greatly increases the final density figures. It is felt, 

then, that the total density of birds within the area for the current 
survey was much lower than expected from previous data. The most con¬ 
spicuous reason for this low density was the relatively small number 
of Sooty/Slender-billed Shearwaters moving through the area. The total 
density for these species was only about 30^ that of previous averages. 

The following report is divided into sections which roughly cor¬ 
respond to three basically different areas, l) includes the area from 
Oahu to the Northern Grid and from the Northern Grid to the Leeward 
Islands. 2 ) includes only the Northern Grid proper. 3 ) includes the 
length of the Leeward Islands from Laysan to Oahu. 



I'-V 
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l 

SECTION 1 - NON GRID 

This section covers the pelagic area between the Hawaiian and 
Leeward Islands and the Northern Grid. It excludes the area within 
one day of the Leeward Islands but includes a partial day off the 
island of Oahu. No nocturnal observations were conducted and the 
collection of specimens was not attempted although one bird that flew 
on board was retained as a study skin. 

A total of four and one-half days of pelagic observations was 
conducted in this-area covering a total of 620 miles and 53*0 hours. 
During this period a total of 1,426 birds ( 2.3 per linear mile) was 
recorded (See TABLE I). 

TABLE I 



• 1 1 * 

DAILY AREA 

COVERAGE 


Date 

No. Miles 

No. Hours 

No. Birds 

No. Species 

07 

6 k 

5.6 

392 

10 + 

os 

160 

12.0 

188 

13+ 

09 

165 

12.1 

600 

13+ 

16* 

1 45 

11.7 

1 5 k 

l 4 + 

17 * 

86 

11.6 

92 .. 

10 + 

Total 

620 

53.0 

1426 

23+ 


* These days were both over farther to the west than the previous 
three. 

A total of 23 species plus two additional recognizable 
subspecies and one extra questionable species were identified 
(See TABLE II). The following paragraphs contain discussions 
of only those species for which additional data was obtained 
but not included in TABLE II. 
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TABLE II 

SPECIES COMPOSITION AND DENSITY OUTSIDE THE NORTHERN GRID 


Species 

Number 

No. Lin. 

Mi. No 

. Coll. 

Status over prior* 
October averages 

Wedge-tailed Shearwater 

257 

0.415 


0 

same 

Sooty/Slender-billed Shearwater 

66 

0.106 


0 

same 

Christmas Island Shearwater 

1 

0.002 


0 

greater 

Pale-footed Shearwater 

1 

0.002 


0 

same 

Newell’s Shearwater 

4 

0.006 


0 

same 

Dark-rumped Petrel** 

3 

0.005 


0 

• 

Pteroaroma externa (Total) 

154 

0.248 


0 

greater 

Juan Fernandez Petrel 

128**** 

0.206 


0 

i 

White-necked Petrel 


0.006 


0 

? 

Mottled Petrel 

ik 

0.023 


0 

greater 

Pteroaroma hypoleuca 

70 

0.113 


0 

fewer 

Bonin Island Petrel** 

2X-X-X-X- 

0.003 


0 

? 

♦ 

Black-winged Petrel 


0.105 


0 

? 

Bulwer T s Petrel 

4 

0.006 


0 

same 

Leach’s Storm Petrel*** 

9 

0.015 


0 

fewer 

Red-tailed Tropicbird 

9 

. 0.015 


0 

. same 

White-tailed Tropicbird 

4 

0.006 


0 

fewer 

Blue-faced Booby 

2 

0.003 


0 

fewer 

Red-footed Booby 

5 

0.008 


0 

same 

Great Frigatebird 

4 

0.006 


0 • 

fewer 

Golden Plover 

12 

0.019 


0 

same 

Ruddy Turnstone 

2 

0.003 

.002/ 

0 

same 

Spotted Sandpiper 

1 

0.002 


1 

first record 

Sooty Tern 

209 

0.337 


0 

greater 

Common Noddy Tern 

7 

0.011 


0 

fewer 

Fairy Tern 

2 

0.003 


0 

greater 

Pomarine Jaeger 

6 

0.010 


0 

greater 

Unidentified birds 

580 

0.935 


0 



* See memo "Birds Between Oahu Island and Johnston Atoll (more than 100 
miles from land), October 1965 .” 

** Identification unreliable. 

*** Includes all white-rumped Storm Petrels. 

**** Included in above total. 

Note; Black-footed Albatross, Kermadec Petrel, and Japanese White-eye have all 
been recorded in previous years in this area. 
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Wedge-tailed Shearwater : 49 percent of all birds observed were within 
65 miles of Oahu, The rest were divided rather evenly throughout the 
remaining area. 

Ninety-four percent of the 174 individuals identified to color- 
phase were light-phase birds, while only ca. 03 $ were intermediate- 
phase and ca, 03$ were dark-phase. It is noteworthy, however, that 
five of the six dark-phase birds were observed in the same area 
(ca. 15°44’N- l66°54’W) which was the southernmost area involved in 
this section. The higher density of dark-phase birds encountered 
further south (see next section) indicates that these birds may belong 
to the southern island population. If this is true then this is far 
north of their previously observed distribution at this time of the 
year. 

Sooty/Slender-billed Shearwaters : Of the 59 birds for which the 

underwing could be seen, 33 had white while 26 had dark. 

v* ’ * 

■ •• i 

*• 1 r 

Of the 65 birds recorded, 40$ were headed south, 40$ were headed/- 

__ v 

southeast, and 20 $ were headed southwest. This is a similar situation 

I 

to that found in the early (September) migrants for previous years and 
may indicate that the migration is late this year. 

Christmas Island Shearwater : Although expected, this is the first 
record for this species in this area during October. 

Pterodroma externa : This is an exceptionally high density for this area 
but former data were, at best, relatively unreliable and information 
from other areas indicates that the present surveys’ figures are prob¬ 


ably accurate. 
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Mottled Petrel : This was an exceptionally heavy migration being more 
than twice that of former records for this area. 

Pterodroma hypoleuca : Although the density level this month was below 
that of previous years, the relatively unreliable former records make 
it impossible to compare data. 

White-rumped Storm Petrels : Over half of the birds observed had very 
broad white rumps indicating possible Harcourt's or Wilson's Storm 
Petrels. 

Blue-faced Booby : One orange-streamered bird was observed at l 8 ° 07 ’N 
by l 63 ° 01 'W on 08 October. It was a sub-adult and the streamer 
appeared to be very new. 

Spotted Sandpiper : One bird flew on board on 09 October at l 4 ° 59 'N 
by l 68 ° 05 'W and was collected. This is the first pelagic record of 
this species by this project. 

Fairy Tern : Although expected, this species has not previously been 
recorded in this area during October. 
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SECTION 2 - NORTHERN GRID 
This section covers only the Northern Grid proper. 


Complete 






diurnal and nocturnal coverage was completed and specimens were 


collected where possible. A total of six full days and nights of 
observation covered 1,530 miles and 144.0 hours (See TABLE III). 


TABLE III 


DAILY AREA COVERAGE 


Date 

No. 

Miles 

No. Hours 

No. 

Birds 

No. 

Species 


Day 

Night 

Day 

Night 

Day 

Night 

Da Z 

Night 

09 

0 

’ 64 

0 

5.0 

0 

68 

0 

3 

10 

127 

135 

12.0 

12.0 

151 

22 

12 

f 

O 

li 

123 

129 

11.9 

12.1 

104 

ii 

ii 

k 

12 

136 

126 

12.0 

12.0 

166 

15 

lk 

k 

13 

134 

124 

11.9 

12.1 

119 

9 

12 

5 

lk 

126 

124 

11.9 

12.1 

374 

7 

lk 

2 

15 

107 

75 

11.7 

7-3 

l48 

1 

16 

1 

Total 

753 

777 

^71.4 

72.6 

10 o 2 ” 

133 

22 + <d+ 


A total of 22 species plus one additional recognizable subspecies 
was recorded (See TABLE IV). The following paragraphs contain dis¬ 
cussions of only those species for which additional data were obtained 
but not included in TABLE IV. 

Wedge-tailed Shearwater : 63$ of those birds identified to color phase 
were light-phase birds w T hile the rest were dark-phase birds. It is 
iii'tei'esting that all but one of the nine dark—phase birds recorded were 
south of l4 degrees North while all of the light-phase birds were north 
of l4 degrees North. 

Sooty/Slender-billed Shearwater : Of the 295 birds for which direction 
of flight was recorded, 45 $ were headed south, 34$ were headed southw'esu, 
and 21$ were headed southeast. This is a similar pattern to t.he early 
migrants (September) found in previous years and may indicate a la^e 


























- 8 - 


TABLE IV 

SPECIES COMPOSITION AND DENSITY WITHIN THE NORTHERN GRID 


Species Number 


Wedge-tailed Shearwater 26 

Sooty/Slender-billed Shearwater 302 
Christmas Island Shearwater 1 

Pale-footed Shearwater 8 

Pink-footed Shearwater 1 

Dark-rumped Petrel 3 -*-'*** 

Pterodroma externa 110* 

Juan Fernandez Petrel 75 -*-** 

White-necked Petrel 5*"** 

Kermadec Petrel 1 

Phoenix Island/Tahitian Petrel 3 

Mottled Petrel k$ 

Cook's Petrel 2**** 

Pterodroma hypoleuca ^8 

Black-winged Petrel I 4 . 3 *** 

Bulwer's Petrel 10 

Leach's Storm Petrel** 10 

Red-tailed Tropicbird 2k 

White-tailed Tropicbird 3 

Red-footed Booby k 

Great Frigatebird 18 

Golden Plover 38 

Sooty Tern 173 

Gray-backed Tern 1 

Common Noddy Tern 3 

Fairy Tern k 

Pomarine Jaeger 1 

Long-tail Jaeger 1 

Unidentified birds 222 


/Lin . Mi. No 

. Coll. 

Status 

October 

over prior* 
averages 

O..Q35 oS5" 

0 

-0.07 b/l.m. 

0.401 

0 

-0.86 

n 

0.001 

0 

same 

TT 

0.011 

0 

+0.01 

tt 

# 

0.001 

0 

+ 

tt 

0.004 

0 

- 


0.146 


+0.08 

ft 

0.100 

4 

N.R. 

It 

0.007 

0 

N.R. 

It 

0.001 

0 

same 

1! 

0.004 

0 

+ 

II 

0.060 ,, 

0 

+0.05 

II 

0.002 >; 

0 

- 


0.064 


+0.04 

M 

0.057 

1 

N.R. 

II 

0.013 

0 

+0.01 

IT 

0.013 

0 

+0.01 

IT 

0.032 

4 

+0.01 

It 

0.004 

0 

+ 

TT 

0.005 

0 

+ 

tt 

0.024 

0 

+0.01 

IT 

0.050 

5 

+ 0.02 

It 

0.230 

0 

-0.08 

It 

0.001 

0 

+ 

It 

o.oo4 

1 

same 

IT 

0.005 

0 

same 

IT 

0.001 

0 

+ 

Tt 

0.001 

0 



0.295 

0 

- 



* See April i 960 Report 

** Includes all white-rumped Storm Petrels 

*** Included in above total 

**** Identification uncertain 

Note: Bonin Island Petrels, Blue-faced Boobies, and Brown Boobies have been 
reported from the gird in previous years but never commonly. 




* * ♦ 
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migration for 19 66 . If this is the case then next month’s (November) 
total should be very high. If November totals are not high then an¬ 
other explanation, possibly that of sampling error which can be great 
when dealing with migrating birds, must be investigated. 

Pale-footed Shearwater : Although only eight birds were recorded this 
is still a remarkably high number, but may be explained by improved 
field capabilities on the part of the investigators. 

Pink-footed Shearwater : One bird with a large pale-colored bill was 
observed at close range on 12 October. This is the first record for 
the grid area. 

Pterodroma externa ; Although former records for this group are rela¬ 
tively unreliable, the 50 $ increase over the expected density may be 
meaningful. 

Pterodroma hypoleuca : The high density this month as compared with 
previous years is probably mostly due to past problems in identifica¬ 
tion. 

Phoenix Island/Tahitian Petrel : The three birds recorded this month 
constitute the first reliable record of this species pair within the 
grid area. 

White-tailed Tropicbira : Although expected, these are the first 
October records for the grid area. 

Ped-footed Booby : In former years the first birds of the season did not 
appear until November. Four birds is thus a large number to be found 
at this time of year. 

Gray-backed Tern : This is the first record for October within the grid 


area. 
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The overall density for birds within the grid is much less than was 
to be expected from previous data (See TABLE V). This is largely the 
result of the failure of Sooty/Slender-billed Shearwaters to pass through 
the area in large numbers* Increased numbers ol Pterodroma, especially 
Pterodroma externa, tended to offset the lack ol shearwaters uO a small 
extent. Sooty Terns were also below the expected density level, but 
not drastically as in the above. All other species groups showed 
higher densities than were expected. 

* 

TABLE V 

DIURNAL ABUNDANCE OF SPECIES GROUPS WITHIN THE NORTHERN GRID 


Species Group 

Number 

Birds/Sq. Mi. 

Estimated Pop. 

Expected Pop 

Shearwater-Petrel 

711 

0.U7 

23,600 

44,500 

Tern 

231 

0.10 

5,000 

7,200 

Tropicbird 

30 

0.02 

1,000 

500 

Frigatebira 

22 

0.01 

350 

50 

Storm Petrel 

12 

0.02 

750 


Booby 

b 

0.002 

100 

100 

Shorebirds 

38 

0.05 

2,500 

m 

Jaegers 

6 

0.004 

250 

• 

Unidentified 

8 

0.005 

250 

300** 

Total birds 

1062 

0.68 

33,850 

54,^00 

* See April i960 

Report 





** Includes Shorebird and Jaeger figures 

A cursory examination of the data indicates that bird density was 
highest in the West Quadrant of the grid (almost double tha^ of any 
other quadrant), and lowest in the East Quadrant. 

Relatively few nocturnal birds were seen. The total ol 13o ^see 
TABLE VI) includes a flock of 12 Sooty Terns and 50 Shearwater-Petrels 
about three minutes after sunset on 09 October. This presents a heavy 
bias to the data since, had the ship been moving somewhat faster, we 



















would have recorded these as diurnal birds. The only night when birds 
were relatively numerous and constantly about the ship was on 10 
October in very rainy and overcast weather. At this time the birds were 
attracted to the ship's lights. Excluding the large flock of birds just 
after sunset, the greatest numbers were observed during the fifth and 
sixth hour after sunset. This is consistent with previous findings. 

(See Table VII.) 


TABLE VI 


NOCTURNAL ABUNDANCE OF BIRDS WITHIN THE NORTHERN GRID 


Species _ 

Sooty/Slender-billed Shearwater 
Wedge-tailed Shearwater 
Juan Fernandez Petrel 
Mottled Petrel 
Black-winged Petrel 
Red-tailed Tropicbird 
Golden Plover 
Sooty Tern 

Shearwater-Petrel (unidentified) 
Tern (unidentified) 

Shorebirds (unidentified 
Birds (unidentified) 

Total 


No. Birds _ Birds/Night 


3 

0.50 

1 

0.17 

6 

1.00 

i 

0.17 

3 

0.50 

3 

0.50 

5 

0.83 

20 

3.33 

66 

11.00 

2 

0.33 

1 

0.17 

21 _ 

3.50 

133 

22.17 


TABLE VII 

HOURLY NOCTURNAL FLUCTUATION IN BIRD NUMBERS 


Date Hours after sunset 

1 2 3 4 5 




11 


09-10 62 o 

10-11 0 0 

11-12 1 0 

12-13 0 1 

13- 14 2 1 

14- 15 0 1 

Total o5 3 


0 

0 

1 

5 

o 

1 

9 


0 6, 9 5 

llll 
3 2 11 

2 10 1 

0 0 0 0 

1-10 0 

7 ii li 8 



2 

0 

1 

1 

1 

0 

5 


3 

0 

1 

1 

0 

0 

5 



5 



H O OJ O H O 
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SECTION III - LEEWARD ISLANDS 

This section covers the pelagic area between Laysan Island and Oafa 
Island. No nocturnal observations were conducted and the collection 
of specimens was not attempted. A total of two days of pelagic observa¬ 
tions was conducted covering a total of 282 miles and 22.4 hours. (See 

i 

TABLE VIII.) During this period a total of 1,791 birds (6.35 per linear 
mile) was recorded. 


TABLE VIII 
DAILY AREA COVERAGE 


Date 


No. Miles 


No. Hours No. Birds No. Species 


24 142 

25 _ 140 

Total 282 


11.2 100 11 + 

11.2 _ 1691 _ 14+ 

2274 1791 17 + 


A total of 17 species plus one recognizable subspecies was 

t 

recorded (See TABLE IX). The Wedge-tailed Shearwater counts are muc 
too low since in one area these birds were far too numerous to count. 
Just off shore of Lisianski Island Bonin Island Petrels were very 
abundant around sunrise. All appeared to be moving slowly to the 
southwest and by one-half hour after sunrise relatively few birds were 
left in the area. 
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TABLE IX 

SPECIES COMPOSITION AND DENSITY ALONG THE LEEWARD ISLANDS 
Species _ Number of birds No. Per Linear Mile 


Black-footed Albatross 
Wedge-tailed Shearwater 
Newell's Shearwater 
Pterodroma externa 

Juan Fernandez Petrel 
Mottled Petrel 
Pterodroma hypoleuca 
Bonin Island Petrel 
Black-winged Petrel 
Leach's Storm Petrel* 
Black Storm Petrel** 

Blue-faced Booby 
Brown Booby 
Red-footed Booby 
Great Frigatebird 
Golden Plover 
Sooty Tern 
Common Noddy Tern 
Hawaiian Noddy Tern 
Blue-Gray Noddy Tern** 
Fairy Tern 
Unidentified birds 


1 

0.004 

981+ 

3.W- 

1 

0.004 

37 

■ 0.13 

2*** 

0.01 

4 

0.01 

58 

0.21 


0.01 

29*** 

0.10 

3 

0.01 

1 

0.004 

1 

0.004 

1 

0.004 

25 

0.09 

3 

0.01 

1 

0.004 

24 

0.09 

4l4 

1.47 

101 

0.36 

1 

o.oo4 

46 

0.16 

88 

0.31 


* Includes all white-rumped Storm Petrels 

** Identification uncertain 

*** Included in above total 
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